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SYSTEM AND METHOD FOR MOBILE DATA COLLECTION 

Background of the Invention 
Cross Reference to Related Application 

This application claims the benefit of U.S. Provisional Patent Application 
5 No. 60/419,762, filed October 21, 2002, the entirety of which is hereby incorporated by 
referenced into this application. 

1. Field of the Invention 

The present invention relates to a system and method for mobile data collection in which 
a handheld device is used to collect and integrate multiple types of data, such as data related to 
10 building inspections. One or more reports of the integrated data can be generated. 

2. Description of Related Art 

Inspection of the premises for compliance with building and safety codes is typically 
performed by an inspector reviewing the site and manually collecting data, such as by writing the 
data in a notebook. The collected data is later manually inserted into an inspection report. 

15 Attempts have been made to gather data of construction and hazardous materials using a 
handheld portable device. 

U.S. Patent No. 6,078,255 describes a floor safety inspection system. A portable data 
collector and probe are used to collect information. A plurality of buttons are each encoded with 
a hazard identifier. As an inspector tours the business premises, the probe of the portable data 

20 collector is brought into proximity of appropriate hazard buttons. The data is downloaded in a 
cradle/modem combination to a central computer. The central computer can generate reports of 
compliance with a predetermined floor safety inspection procedure. 

U.S. Patent No. 6,594,621 describes a system and method for determining conditions of a 
plant at inspection sites identified by identifier codes. A remote processing device with an 

25 inspection transducer can sense and store at least one characteristic of equipment at the 
inspection site. The transducers are connected to a transducer adapter, such as an input/output 
card of a remote computer. The remote computer can be a personal computer. A portable 
processing device is fitted with a barcode reader to allow the device to read the identification 
codes. The operator can be prompted by the portable processing device to perform particular 

30 measurements on the equipment using the remote processing device. The portable processing 
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device may also request the operator to make certain observations and enter qualitative 
conditions of the measurements. 

A central processor communicates with and uploads from the remote processing device 
and portable processing device the measured characteristic and identification codes. The central 
5 processor produces a signal signifying the condition of some aspect of the plant in response to 
i the measured characteristic and the identification codes. A camera can be used to take still 

images of changing aspects of the facility. The still images are stored for later retrieval, months 
or years later, to provide a comparison of how the facilities change over time. 

It is desirable to provide an improved handheld device for data collection of inspection 
10 information combining, integrating and manipulating one or more types of data, such as text, 
GPS, sketches, barcodes and digital photographs, and generation of an associated report. 
Summary of the Invention 

1 The present invention relates to a system and method for mobile data collection in which 

a handheld device collects and integrates one or more forms of data. For example, data can 
15 include text, images, digital photographs, digital video, barcodes, digital sketches, digital 
signatures, audio, GPS, GIS, document scan, print scan, CAD/CAM scan, and interactive data 
retrieval from other systems. Firmware on the handheld device provides a data collection 
template as a visual display on the handheld device to provide a user interface for collecting the 
forms of data. The data collection template can comprise consecutive questions nested in menus 

! 20 or submenus, data collection prompts and commands for guiding a user through data collection 

activities. In one embodiment, firmware on the handheld device includes software to allow 
toggling between the data collection templates and digital camera functions of the handheld 
device, this allows for inspection of a digital photograph into a record at the time of capture. 
Firmware can also include software to allow overlaying of an electronic sketch over the digital 
25 photograph at the time of capture. A permanent record is generated from the collected data. The 
permanent record is synchronized to manipulate data in the record for later use such as 
optimization of the data collection template, production of reports from the collected data and 
storage of the collected data. For example, the data collection template can be optimized during 
use of the handheld device to organize selections on the data collection template based on certain 

1 30 criteria, such as frequency of use or to reduce redundancy of text data entry and re-order menus 

or submenus to provide expedient data entry of the most frequently entered selections. Standard 

! 
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and customized reports can be generated from the collected data to provide comprehensive 
reporting. 

The handheld device can be used in parallel or in series with one or more other handheld 
devices and the collected data from all the devices can be synchronized and used in optimization 
5 of the data collection template and production of reports. Standard and customized reports can 
be generated from the collected data to provide comprehensive reporting. The system for mobile 
data collection has universal appeal and appeals to all industries and many application in which 
data collection is used. For example, the system for data collection can be used in building 
inspections, fire barrier management applications and inventory tracking of safety hazards. The 
10 invention will be more fully described by reference to the following drawings. 
Brief Description of the Drawings 

Fig. 1 is a schematic diagram of a system for mobile data collection in accordance with 
the teachings of the present invention. 

Fig. 2A is a schematic diagram of a background top view of a handheld device used in 
1 5 the system for mobile data collection. 

Fig. 2B is a schematic diagram of a back view of the handheld device. 

Fig. 2C is a schematic diagram of a front view of the handheld device. 

Fig. 2D is a schematic diagram of the handheld device in combination with a central 
processing unit. 

20 Fig. 3 is a schematic diagram of a configuration of the system and software modules. 

Fig. 4 is a schematic diagram of a configuration of the system of software modules. 
Fig. 5 is a schematic diagram of a configuration of the system and software modules used 
in an optimization process. 

Fig. 6 is a schematic diagram of a configuration of the system of software modules 
25 including a plurality of handheld devices. 

Fig. 7 is a flow diagram of a method for using the system for mobile data collection in a 
fire barrier management application. 

Fig. 8 A is a schematic diagram of an example of a prompt for data collection template for 
use in fire barrier management. 
30 Fig. 8B is a schematic diagram of an example of a client data screen for data collection 

template for use in fire barrier management. 
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Fig. 8C is a schematic diagram of an example of a geography data screen for data 
collection template for use in fire barrier management. 

Fig. 8D is a schematic diagram of an example of an issue or incident screen for data 
collection template for use in fire barrier management. 
5 Fig. 8E is a schematic diagram of an example of submenus for collecting data in the field 

for data collection template for use in fire barrier management. 

Fig. 8F is a schematic diagram of an example of a visual input indicator for data 
collection template for use in fire barrier management. 

Fig. 8G is a schematic diagram of an example of a special condition entry for data 
10 collection template for use in fire barrier management. 

Fig. 8H is a schematic diagram of an example of measured or field condition entries for 
data collection template for use in fire barrier management. 

Fig. 81 is a schematic diagram of an example of sketch screens for data collection 
template for use in fire barrier management. 
15 Fig. 8 J is a schematic diagram of an example of a photo interaction screen for data 

collection template for use in fire barrier management. 

Fig. 8K is a schematic diagram of an example of a record interaction screen for data 
collection template for use in fire barrier management. 

Fig. 8L is a schematic diagram of an example of a record interaction screen for data 
20 collection template for use in fire barrier management. 

Fig. 8M is a schematic diagram of an example of additional measurement or field 
condition entries screen for data collection template for use in fire barrier management. 

Fig. 8N is a schematic diagram of an example of a signature screen for data collection 
template for use in fire barrier management. 
25 Fig. 80 is a schematic diagram of an example of a continue inspection screen for data 

collection template for use in fire barrier management. 

Fig. 8P is a schematic diagram of an example of a report screen for data collection 
template for use in fire barrier management. 

Fig. 9A is a schematic diagram of an inspection report for use in fire barrier management. 
30 Fig. 9B is a schematic diagram of a summary report for use in the fire barrier 

management. 
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Fig. 10 is a schematic diagram of a work order for use in fire barrier management. 
Fig. 1 1 is a schematic diagram of a certificate for use in fire barrier management. 
Fig. 12 is a schematic diagram of use of the system for mobile data collection in a quality 
assurance application. 

5 Fig. 13 is a schematic diagram of use of the system for mobile data collection in a boat 

survey application. 
- Detailed Description 

Reference will now be made in greater detail to a preferred embodiment of the invention, 
an example of which is illustrated in the accompanying drawings. Wherever possible, the same 
10 reference numerals will be used throughout the drawings and the description to refer to the same 
or like parts. 

Fig. 1 is a schematic diagram of a system for mobile data collection 10 in accordance 
with the teachings of the present invention. One or more handheld devices 12 collects and 
temporarily stores multiple types of data 13. For example, data 13 can include text, digital 

15 photographs, digital video, barcodes, sketches, digital signatures, audio, GPS, GIS, document 
scan, print scan, CAD/CAM scan, interactive data retrieval from other systems data and other 
conventional forms of data which are known in the art. Handheld device 12 communicates with 
central processing system 14 for uploading and down loading data 13 to one or more central 
processing systems 14. Handheld device 12 can use one or more methods for communicating 

20 with central processing system 14 including cable, WIFI, DSL, dial-up modem, CD-Rom, DVD, 
floppy disc, flashcard, memory stick or other methods known in the art for data delivery. Central 
processing system 14 can be a portable storage and processing unit, such as a laptop or 
equivalent computing device. Central processing system 14 can include one or more databases 
for storing data collected by system for mobile data collection 10. Central processing system 14 

25 formats reports 15 which can be printed on printer 16, as described in more detail below. 

An embodiment of handheld device 12 is shown in Figs. 2A-2D. For example, handheld 
device 12 can include a PDA or an equivalent conventional handheld computing device. 
Handheld device 12 includes data input screen 22. Data input screen 22 can be a touch screen. 
Stylus well 21 houses stylus 23. Input stylus 23 interacts with data input screen 22 for selecting 

30 particular entries shown on data input screen 22 or sketching over data input screen 22 or a 
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portion thereof, as described in detail below. Mouse 24 interacts with data input screen 22 for 
selecting entries shown on data input screen 22. 

Handheld device 12 is fitted with expansion slot 24 for connecting to a transducer or 
information from engineering tools or field measuring equipment. For example, a barcode 
5 reader can be a wand connected to expansion slot 24 in handheld device 12. Alternatively, a 
digital camera 1000 can be connected or installed on handheld device 12. For example, field 
measurement equipment can include one or more of the following: torque gauge, tag measure, 
pressure gauge, micrometer, hardness meter, thickness gauge, speed gauge, velocity gauge, air 
flow gauge, wind speed gauge, temperature gauge, humidity gauge, voice recognition hardware, 

10 voice capture hardware, retinal scan hardware, finger print scan hardware, environmental data 
collector, follicle code, breathalyzer reading hardware, face recognition hardware, IR camera, 
radar, microwave transmission, radiation transmission, telephone transmission, cable 
transmission, low voltage transmission, gamma ray transmission, electric current, medical 
instrument, chemical composition device and other measuring devices which are known in the 

15 art. 

Unit controls 27 are used for controlling function of handheld unit 12. Expansion slot 25 
can be used to connect to portable memory or communication devices. Synchronization port 28 
attached to handheld device 12 is used for coupling handheld device 12 to central processing 
system 14. Handheld device 12 includes power controls 29, such as a rechargeable battery or 
20 power cord. 

Toggle control 1002 coupled to handheld device 12 can toggle between capture of a 
digital photograph with digital camera 100 and entry of data with data input screen 22. Digital 
camera 1000 can include flash 1004. Digital camera 1000 can provide focusing with focus 1006, 
auto focus 1008 and zoom 1009 to adjust lens 1010. Infrared 1012 provides barcode read 

25 capability. Viewfinder 1014 provides a user interface to position up digital camera 1000. 
Camera control 1015 provides additional control of digital camera 1000. GPS or GIS 
interfaces 1019 can be installed on handheld device 12. GPS or GIS interfaces 1019 can be 
permanently installed on camera or added in the field with a flash card attachment. 

Handheld device 12 can be coupled or plugged into central processing system 14 using 

30 synchronization cradle 1020. Synchronization cradle 1020 can receive one or more handheld 
units 12. Central processing system 14 includes interface ports 1022 such as a serial port, USB, 
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mouse port or keyboard interface. Mouse port 1003 can be mounted on central computer 
system 12. Communication port 1024 can provide communication to other systems or networks. 
Power means 1025 provides power requirements, such as a rechargeable battery or power cord. 
Charge light 1026 provides an indication of coupling of handheld device 12 to central processing 
5 system 14 and possible charging of power means 29, such as batteries used in handheld 
device 12. 

Software 30 loaded onto handheld device 12 provides an interface for inputting data 13 
and integrating collected data 13, as shown in Figs. 3-5. Firmware 32 on handheld unit 12 
allows for data collection activities from any datapoint format of data 13 using only handheld 

10 device 12. Firmware 32 can comprise computer programs contained permanently in handheld 
device 12 as read only memory. Firmware 32 can be used to generate automated data collection 
templates on handheld device 12. Firmware 32 can generate data collection template 33 using 
hardware/software integration software to provide an integrated solution combining hardware 
capabilities in a firmware application. 

15 Data collection templates 33 are used to provide communication of a data collection 

operation to system user. Data collection template 33 provides a user interface for inputting 
data 13. For example, data collection template 33 may prompt the user visually, by sound, code, 
vibration or any means known in the art for guiding the data collection process and providing a 
gateway to format information into a record in handheld device 12. Reference identifiers can be 

20 used in data collection template 33 to reference predefined codes, such as building, safety, 
electrical fire and the like. For example, data collection template 33 can be an electronic form, 
including one or more menus or submenus for guiding a user during data entry of various types 
of data 13. In one embodiment, photo and/or a barcode at time of capture can be inserted into 
data collection template 33 and combined with user text entered in data collection template 33. 

25 Firmware 32 includes integration module 34 for organizing collected data 13 into 

record 35. Record 35 is a permanent record of data 13. Firmware 32 includes software to allow 
toggling between data collection template 33 and digital camera functions of handheld device 12. 
Accordingly, a data collection template 33 can prompt for a digital photograph to be taken with 
handheld device 12. Thereafter, the digital photograph is inserted into data collection 

30 template 33 at time of capture and becomes part of record 35. Firmware 32 can also include 
software to allow for overlaying of an electronic sketch over the digital photograph at time of 
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photo capture for insertion directly into record 35. Firmware 32 can also provide software for 
collection of a digital signature. For example, an inspector's digital signature can be captured at 
the time of inspection. 

Synchronization module 36 interacts with firmware 32 to receive records 35 and remove 
5 collected data 13 of handheld device 12 after synchronization. Synchronization module 36 
integrates data 13 from one or more records 35 for manipulating data 13 and allowing sorting of 
collected data by a selected criteria of data 13 into one or more classifications to form 
synchronized data 33. Synchronization module 36, for example, can manipulate data 13 based 
on type of entry, such as length of pipe, color of pipe, type of barrier, and the like. For example, 

10 handheld device 12 can be used at multiple locations and a field representing each location can 
be entered in data collection template 33, thereafter multiple location datapoint collection can be 
manipulated and sorted by location at the end of the data collection process. 

Optimization module 38 provides optimization of synchronized data 37 based on 
predefined criteria. For example, selections of one or more data collection templates 33 can be 

15 optimized to reduce redundancy of text data entry and re-order the menus on data collection 
template 33 based on a criteria such as their frequency of use or a desired information request, as 
described in detail below. Optimization module 38 can also add to the previously generated data 
collection template 33 any new answers entered in data collection template which were not 
previous entries of data collection template 33. Optimization module 38 can manipulate data 35 

20 based on a statistical program. Optimized selections or an optimized data collection template 39 
can be continuously generated by optimization module 38. Optimized selections or an optimized 
data collection template 39 are forwarded to handheld device 12 to be integrated or to replace the 
previously generated data collection template 33 and to be used for subsequent data collection to 
provide continuous optimization. Previously generated records 40 can be forwarded from 

25 optimization module 38 to handheld device 12. Previously generated records 40 can be used to 
retrieve entries which can be entered into the current data collection template 33 or optimization 
data collection template 39. 

Synchronization module 36 and optimization module 38 can be performed at central 
processing system 14. Synchronization data 37, data 13 collected from data collection 

30 template 33 in optimization module 38 and data collection template 33 itself can be forwarded to 
fixed storage and processing unit 42. For example, fixed storage and processing unit 42 can be 
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one or more personal computers or servers. During data transfer between any of handheld 
devices 12, central processing system 14, printer 16 or fixed storage processing unit 42, 
compression and synchronization techniques can be used to provide efficient transfer between 
devices. Encryption software can be used in handheld device 12 or central processing system 14 
5 to provide security protection of the data, software or system. 

Alternatively, data 13 organized in records 35 can be stored in portable memory 46 and 
forwarded to fixed storage and processing unit 42, as shown in Fig. 4. For example, portable 
memory 46 can be a memory stick, CD, chip, disk, DVD and the like. 

Synchronization data 37, data 13 collected from data collection template 33 in 

10 optimization module 38 and the data collection template 33 itself or optimized selections or an 
optimized data collection template 39 can be integrated to network 44. Report generating 
module 46 generates standard or customized report with synchronization data 37. Report 
generating module 46 can provide an interface for one button printing of standard or customized 
reports. Reports can be printed on printer 16 or graphically displayed on a display such as a 

15 computer monitor. 

Data from records 35 can alternatively be grouped and formatted into files at central 
processing unit 14 to integrate into client software packages such as, but not limited to, 
Customer's Computerized Maintenance Management System (CMMS), product selectors, 
estimators and ERP systems over network 44. The files can be sent electronically via e-mail or 

20 uploaded via client VPN/LAN/WAN or sent on external portable storage devises such as, but not 
limited to, flash cards, USB storage devices, CDs, DVDs, portable hand devices, tape, 
computerized maintenance management system and the like. 

In one embodiment, optimized selections or an optimized data collection template 39 is 
directly forwarded to firmware 32 with connection 50, to be used for subsequent data collection, 

25 as shown in Fig. 4. Alternatively, optimized selections or an optimized data collection 
template 39 is continuously optimized and forwarded to firmware 32 with connection 52 to be 
integrated into a previously generated data collection template 33. In another embodiment, 
optimized selections or an optimized data collection template 39 is forwarded using portable 
memory 46 to firmware 32 with connection 54. Alternatively, optimized selections or an 

30 optimized data collection template 39 is forwarded using internet 55 with connection 56. 
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Fig. 5 is a schematic diagram of an implementation of synchronization module 36 and 
optimization module 38. Data 13 stored in each of one or more records 35 is manipulated and 
formatted into synchronization table 60 in synchronization module 36. Synchronization table 60 . 
moves data 13 from one or more records 35 into one or more tables 62a-62n. Data 13 in 
5 tables 62a-62n is manipulated using one or more filters 64a-64n. For example, data 13 in one of 
tables 62a-62n, such as table 62a labeled as table 1, can be integrated using one of 
filters 64a-64n, such as filter 64a, and the integrated data can be forwarded to central processing 
unit 14 to generate reports 15 or other tables 62a-62n. Data 13 in one of tables 62a-62n, such as 
table 62b labeled as table 2, can be integrated using one of filters 64a-64n, such as 

10 filters 64b-64c, to generate report 15 or filtered report 67. Data 13 in one of tables 62a-62n, such 
as table 62d labeled as table 4, can be integrated using a plurality of filters 64a-64n, such as 
filters 64d-64e, to generate relationship tables 65a-65b. Relationship tables 65a-65b can be 
combined into an optimized table 66 representing an optimized data collection template 39. 
Manipulated data in optimized data collection template 39 can be integrated into network 44. 

15 Optimized data collection template 39 is communicated back to handheld device 12 for use in 
future data collection applications. Optimized data collection template 39 can be referred to as a 
smart form since the template has been optimized based on user requirements. 

In an alternate embodiment, shown in Fig. 6, one or more handheld devices 12a-12n can 
be used in parallel or series with handheld device 12. Data 13 collected from handheld 

20 devices 12-12n is integrated with integration module 34 into records 35. Collected data from all 
of handheld devices 12-12n can be synchronized in synchronization module 36 and used in 
optimization module 38 for generating optimized data collection template 39. 

Fig. 7 is a flow diagram of a method for using system for mobile data collection 10 in a 
fire barrier management application. An inspector performing the inspection of the fire barrier 

25 can carry handheld device 12 to the location of the fire barrier in block 70. The inspector can 
access data collection template 33 or optimized data collection template 39 at the site for 
inputting data 13 from the site. Previously generated records 35 or documents can be reviewed 
at handheld device 12 during data input to data collection template 33 or optimized data 
collection template 39. In block 71, the fire barrier is defined by the inspector and tagged. The 

30 barrier can be tagged by attaching a barcode to the barrier. In block 72, data related to the 
barrier, such as the attached barcode, is entered into data collection template 33 or optimized 
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data collection template 39, such as by scanning the barcode. Data 13 entered can also include 
digital photographs of the barrier. In block 73, an inspection is performed by an inspector and 
UL system data and engineering data is collected and entered into data collection template 35 or 
optimized data collection template 39. 
5 Figs. 8A-8P illustrate examples of data collection template 33 or optimized data 

collection template 39 for use in fire barrier management. Data collection template 33 or 
optimized data collection template 39 is opened on handheld device 12 with prompt 1500, to 
start inspection, as shown in Fig. 8A. Data collection template 33 or optimized data collection 
template 39 comprises client data screen 1502, which is opened on handheld device 12, as shown 

10 in Fig. 8B. Client data screen 1502 includes entries into which data can be entered. For 
example, entries can include project name entry 1503, client name entry 1504, inspector name 
entry 1505, building name entry 1506 and time date stamp entry 1508. For example, time date 
stamp entry 1 508 can be obtained with GPS or GIS. 

Data collection template 33 or optimized data collection template 39 comprises 

15 geography data screen 1510, which is opened on handheld device 12, as shown in Fig. 8C. 
Geography data screen 1510 can include entries, for example, such as barcode ID entry 1512, 
room number entry 1513, floor number entry 1514, area type entry 1515, and transducer reading 
entry 1516. Record prompts 1 5 1 8 can be used for obtaining and deleting generated records 35. 

Data collection template 33 or optimized data collection template 39 comprises issue or 

20 incident screen 1520, which is opened on handheld device 12, as shown in Fig. 8D. Issue and 
incident screen 1520 includes menu selections 1521 directed to an incident which can be 
selected. Representative example entries for menu selections 1521 include pipe, duct, cable/tray 
bundle, tubing, box or panel, multiple issues, blank opening, joint system and fire barrier defect. 
An example data collection template 33 or optimized data collection template 39 for use 

25 in fire barrier management can include drop down submenus 1530 for collecting data in the field, 
as shown in Fig. 8E. Stylus 23 interacts with input screen 22 for selecting entries of 
submenus 1530. 

An example data collection template 33 or optimized data collection template 39 for use 
in fire barrier management can include visual input indicator 1540, as shown in Fig. 8F. For 
30 example, visual input indicator 1 540 can be a check box or hot box. 
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An example data collection template 33 or optimized data collection template 39 for use 
in fire barrier management can include special condition entry 1550, as shown in Fig. 8G. 
Special condition information can be collected, for example, using a device interface keyboard, 
transcriber or character recognizer. 
5 An example data collection template 33 or optimized data collection template 39 for use 

in fire barrier management can include measurement or field condition entries 1560, as shown in 
Fig. 8H. Data such as measurement or field conditions are collected by manual input or read 
directly into the handheld device 12 utilizing a measuring device connected directly into 
handheld device 12. Diagram entry 1570 opens sketch screen 1572, shown in Fig. 81. Sketch 
10 screen 1572 allows input of a sketch directly into record 35 at time of capture. 

Data collection template 33 or optimized data collection template 39 comprises photo 
interaction screen 1580, shown in Fig. 8J, which prompts the user to toggle to digital 
camera 1000 to collect of digital photo to be inspected into the record at the time of capture. 

Data collection template 33 or optimized data collection template 39 comprises record 
15 interaction screen 1590, shown in Fig. 8K, which provides information to record 35. For 
example, a digital photograph can be captured with digital camera 1000, accepted and inserted 
directly into record 35. The digital photo can be inserted by tapping the photo with stylus 23, as 
shown in Fig. 8L. 

Additional measurement of field condition entries 1560 can be collected and recorded, as 
20 shown in Fig. 8M. Data collection template 33 or optimized data collection template 39 
comprises signature screen 1570, which is opened on handheld device 12 to collect and insert a 
digital signature into a record at the time of capture, as shown in Fig. 8N. Continue inspection 
screen 1580 is opened on handheld device 12 collects additional information such as entries 
directed to a next record entry 1562, change client building entry 1533 and close inspection 
25 entry 1564, as shown in Fig. 80. After synchronization, an example data collection template 33 
or optimized data collection template 39 for use in fire barrier management can include report 
screen 1590, as shown in Fig. 8P, prompting user to generate a report by a one button function. 

In block 74, a fire barrier inspection report is generated from collected data 13 which is 
stored in record 35, as described above. An example of a fire barrier inspection report is shown 
30 in Fig. 9A. An example of a survey report is shown in Fig. 9B. In block 75, a repair order for 
the fire barrier is generated. For example, the repair order can be generated as a selection of 
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manufacturer, distributor or installer and the repairs to be performed on the fire barrier. An 
example of a generated repair order is shown in Fig. 10. 

In block 76, data entered into data collection template 33 or optimized data collection 
template 39 is optimized using optimization module 38, as described above for generating an 
5 optimized data collection template. For example, based on frequency of selections entered in 
data collection template 33. In block 77, a re-inspection is performed on the fire barrier using 
blocks 70-76 described above. In block 78, document certification is generated of the fire barrier 
management system. An example of a generated certificate form is shown in Fig. 11. 

For example, in use of system for mobile data collection in a fire barrier inspection, the 
10 following entries of submenus can be used in data collection template 33, as shown in Fig. 9. 

Field 2000 includes entries directed to an item number. 

Field 2002 includes entries directed to a location. Suitable representative entries include, 
for example, wall, floor, shaft, and the like. 

Field 2004 includes entries directed to a penetration type. Suitable representative entries 
15 include: for example, blank opening, flexible gas tube CSST, HVAC duct, joint gap, metal pipe, 
mixed multiple, plastic pipe, power cable, telephone cable, and the like. 

Field 2006 includes entries directed to the type of barrier provided. 

Field 2008 includes entries directed to a material. Suitable representative entries include, 
for example, ABS, cast iron, copper, polypropylene, PVC/CPVC, steel, and the like. 
20 Field 2009 includes entries directed to a diameter: 

Field 2010 includes entries directed to insulation. 

Field 2012 includes entries directed to the construction system. Suitable representative 
entries include, for example: concrete; concrete to concrete; concrete to steel; gypsum; gypsum 
to concrete; gypsum to steel; wood; and the like. 
25 Field 2014 and 2016 include entries directed to a minimum annular space and maximum 

annular space. Suitable representative entries include, for example, 2"; 4"; 8 M ; 8" and other 
dimensions. 

Field 2018 includes entries directed to special conditions. Conditions include: closed; 
open; insulated; non-insulated; and the like. Other example entries which can be used in data 
30 collection template 33 for data collection in a fire barrier inspection include dimensions such as: 
>6"; <6"; and others. Fire rating required include: 1 hour; 2 hour; 3 hour; 4 hour and the like; 
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other characteristics such as cable tray; outlet box; ENT; EMT; fiber optic cable and the like; UL 
systems number: enter here; CAJ; CBJ; FA; FC; FFD; FWD; HWD; WJ; WL; WWD; and 
others. 

Other examples report 17 generated for a fire barrier system is shown in Fig. 10. 
5 Examples of reports 17 generated by system for mobile data collection in a fire stop 

inspection application include: 





1. 


Penetration Type 




2. 


Materials 




3. 


Location 


10 


4. 


Condition 




5. 


Dimensions 




6. 


Fire Rating Requirement 




7. 


Construction System 




8. 


Maximum Annular Space 


15 


9. 


Other Characteristics 




10. 


UL Systems Number 



Other reports 17 can include: 

Compliance Report (Inspection Data and Before/After Photographs) 
Violations Report (Penetration Type by ID#) 
20 RFQ or Charge-Back Report (Findings by Inspection Result Category) 

Engineering Judgment Data Report (Inspection Results by Item Number) 
Fig. 12 is a schematic diagram of use of the system for mobile data collection in a quality 
assurance application. Data 13 is collected using data collection template 33 or optimized data 
collection template 39. Data 13 can be related to quality or deficiency requirements such as 
25 location, photos, specifications, problems, observations, comments, work order needs, estimate 
requests, physical conditions, condition, observations, problem areas, and survey/tour 
observations. Optimized data collection template 39 can be generated as requested survey 
templates, troubleshooting templates, history information, optimizes quality survey sorted by 
frequency of problems reported. Reports 17 can be generated, which are directed, for example, 
30 to work order, deficiency, summary by area or types, investigation report, adjusters report, claim 
form or damage report. Reports 17 can be printed on site or at a work location to save money 
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and eliminate report writing. Network 44 can provide a history of quality assurance data to 
client. Synchronized data 37 can be stored in fixed storage and processing unit 42 as a national 
database or provider/client database. Accordingly, collected data 13 is centralized electronically 
for cross checking, transfer analysis and statistical reporting, and quality of collected data is 
5 increased by providing ongoing optimized inspection and reporting. 

Fig. 13 is a schematic diagram of use of the system for mobile data collection in a boat 
survey application. Data 13 is collected using data collection template 33 or optimized data 
collection template 39. Data 13 can be related to boat survey data requirements, such as 
location, photos, specification, problems, age, make, motor specifications, condition, and the 

10 like. Optimized data collection template 39 can be generated as state mandated survey reports, 
manufacturer warranty reports, boat history information, insurance company paperwork, and the 
like. Reports 17 can be generated, for example, which are directed to boat survey, sales listing, 
investigation reports, adjusters' reports, claims forms, damage reports, and the like. Reports 17 
can be printed on site or at a work location to save money and eliminate report writing. 

15 Network 44 can provide a history of boat owners* information for use in boat insurance. 
Synchronized data 37 can be stored in fixed storage and processing unit 42 as a national database 
or provider/client database. Accordingly, collected data 13 is centralized electronically for cross 
checking, transfer analysis and statistical reporting, and quality of collected data is increased by 
providing ongoing optimized inspection and reporting. 

20 Fig. 14 is a schematic diagram of use of the system for mobile data collection in a police 

department application. Data 13 is collected using data collection template 33 or optimized data 
collection template 39. Data 13 can be related to vehicle accident data such as location, damage 
photos, driver information, accident details, weather conditions, and the like. Optimized data 
collection template 39 can be generated as jurisdiction required reports, state, county, local 

25 requirement updates, background check data, insurance company paperwork, and the like. 
Reports can be generated which are directed to summons, police reports, investigation reports, 
adjustors reports, claims forms, damage reports, and the like. Reports 17 can be printed on site 
or at a work location to save money and eliminate report writing. Network 44 can provide a 
history of vehicle accident data for use in auto insurance. Synchronization data 37 can be stored 

30 in a fixed storage and processing unit 42 as a national data base or provider/client database. 
Accordingly, collected data 13 is centralized electronically for cross checking, transfer analysis 
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and statistical reporting, and quality of collected data is increased by providing ongoing 
optimized inspection and reporting. 

Other examples of system for mobile data collection 10 include: revenue generation by 
providing a mechanism for multi-task information gathering capability in the field (e.g., a police 
5 department example filling out accident report and adjusters report at time of incident) and 
saving money by increasing field documentation efficiency and multi-tasking capability. 
Additionally, generating repair and maintenance work orders, deficiency reports, and the like, 
tracking of safety hazards/issues; input/tracking of maintenance job orders; preparation of RFQs 
for work to be performed; tracking of contractor work/job progress; tracking of fire/safety 

10 equipment and inspections; tracking of building utility inspections, such as, roofing, windows, 
plumbing, electrical, lighting, ceilings, floors/carpets, structures, HVAC, exterior building, 
sidewalks, road inspection, and the like; tracking of moving/facilities equipment, such as, 
forklifts, skylifts, vehicles, and overhead cranes; inventory of capital equipment; preventive 
maintenance of equipment; and damage/casualty records for insurance. Additional uses of 

15 system for mobile data collection 10 include: fire/building inspections, traffic control; building 
managers inspections; hospital administrators; contractors; inventory control clerks, insurance 
and claim adjusters; police investigators; OSHA, EPA, forest/park services and other 
government agencies; FAA, maintenance/plane inspector^ electrical transmission, gas line, 
sewer and water line inspection/documentation; FDA inspections and compliance; automobile 

20 repair estimating; home inspections; asset documentation; waterway/crop engineer work; other 
military/civil documentation; farmers, livestock, veterinarians; power/utility station inspections; 
oilfield inspections; ship/marine inspections; bridge/tunnel inspections; roadway inspections; 
damaged freight records; flood/fire/weather damage; homeland security inspection; commercial 
and consumer equipment repair; emergency room patient identification and triage and police 

25 suspect identification. 

It is to be understood that the above-described embodiments are illustrative of only a few 
of the many possible specific embodiments, which can represent applications of the principles of 
the invention. Numerous and varied other arrangements can be readily devised in accordance 
with these principles by those skilled in the art without departing from the spirit and scope of the 

30 invention. 
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